Business games have been in use in university classes in North
With their introduction at the University of Washington in 1957, business simulation games have now been in use in university classes in the United States for nearly 50 years (Watson, 1981) . Since that time, the number of business simulation games and their use in university classes has grown enormously. Presently, in the United States alone, more than 200 business games are in use at more than 1,700 universities and community colleges by approximately 11,000 business teachers (Faria, 1998) . In an e-mail survey to 14,497 business faculty members at American Assembly of Collegiate Schools of Business institutions, it was reported that 47.7% of all respondents are currently using or had used a business simulation game during their teaching careers (Faria & Wellington, 2004) . Empirical research in the field of business gaming has been extensive. Comprehensive reviews can be found in Greenlaw and Wyman (1973) ; Keys (1976) ; Wolfe (1985) ; Miles, Biggs, and Schubert (1986) ; Randel, Morris, Wetzel, and Whitehill (1992) ; and Wolfe (1997) among others.
Despite the widespread use of business games, an ongoing issue of concern is whether or not participation in a simulation game is a meaningful learning experience. This article introduces another measure that might be used for assessing the relative merit of business game participation that relates to the outcomes reported over the past 40 years from the ongoing PIMS (Profit Impact of Marketing Strategies) project as now administered by the Strategic Planning Institute. Specifically, this study examines the outcomes from two separate business games as to whether performance results in the simulations conform to the performance outcome findings as reported by real business firms as identified by the Strategic Planning Institute through the PIMS project.
Past research
Meaningfulness as applied to the business simulation gaming experience has taken on a number of interpretations as reflected by past research, including (a) the learning, or skills training, aspects of business games; (b) the relative merit of business games versus other teaching approaches; (c) the external validity of business simulation games; and (d) the internal validity of business games.
Research into the skills training or learning aspects of business simulations dates back to the first uses of business games in university classes. The reported types of learning brought about by the use of business games include goal setting and information processing; organizational behavior and personal interaction skills; sales forecasting; entrepreneurial skills; financial analysis; basic economic concepts; inventory management; mathematical modeling; personnel skills such as hiring, training, leading, and motivating; creative skills; communication skills; data analysis; formal planning and report preparation; and much more. Faria (2001) provided a history and complete list of references covering research on skills training through the use of business simulation games.
The merit of simulation games versus other teaching approaches has been investigated by a number of researchers (Greenlaw & Wyman, 1973; Hall, 1987; Keys, 1976; Miles et al., 1986; Randle et al., 1992; Snow, 1976; Spect & Sandlin, 1991; Waggener, 1979; Washbush & Gosenpud, 1991; Wolfe, 1985 Wolfe, , 1997 . Several comprehensive reviews, as cited earlier, have summarized the bulk of these comparative studies. Across all of the reported studies, business simulation games were found to be more effective teaching tools, as measured by performance on course final exams, than conventional instructional methods (generally cases and lectures) in 75 of the research comparisons; conventional methods of instruction were found to be superior in 27 of the comparisons; and no differences were reported in 58 of the comparisons.
The external validity of a business simulation game has generally been viewed as a measure of how well the business game models the real-world industry in which the simulation takes place (Carvalho, 1991) . In a classroom setting, two approaches have been used to examine the external validity of business games. The first approach has focused on the correlation between a business executive's simulation game performance and his or her real-world performance. If the simulation game is externally valid, a successful business executive should also be successful when participating in the simulation competition. A number of studies of this nature have supported the external validity of business games. The best of these studies can be found in Wolfe and Roberts (1986) .
The second approach to measuring external validity employs a longitudinal research design. In this approach, a student's business game performance is compared to some measure of subsequent business career success (e.g., number of promotions, salary level, etc.). Using this approach, two comprehensive studies have reported such a correlation (Wolfe & Roberts, 1986 , 1993 .
The internal validity of business simulations has also been measured in two ways. The first approach states that if a simulation exercise is to be considered internally valid, better students should outperform poorer students. Several studies have supported this view of the internal validity of business games (see Wolfe, 1987 , for one of the better studies and an overview of other research on the internal validity of business games). A second and possibly more reasonable view of internal validity examines whether participant decisions in a simulation competition over time conform to the environment of the simulation. Although the dynamics of the simulation and the actions of competing companies will influence participants' decisions, the simulated environment must be considered, and ceteris paribus, participant decisions should adapt to the simulation environment. If this type of adaptive decision making takes place, the simulation exercise may be considered internally valid. Past research of this type has been only moderately supportive of the internal validity of business games. The most thorough study of this nature, which contains an overview of all past research on internal validity, can be found in Wellington and Faria (2001) .
The PIMS project
The PIMS project was initiated in the 1960s within the General Electric Company. To expand the program, the project was moved to the Harvard Business School in 1972, and to facilitate the further expansion of the program, the Strategic Planning Institute was formed in 1975 to administer the project.
The PIMS program is a multicompany research project designed to gather marketing and financial information on a number of different business firms for analysis purposes. Each member company of the PIMS project submits information about its business conditions to the Strategic Planning Institute each year. The information submitted by each member company is divided into the following six major categories: (a) characteristics of the business environment, (b) competitive position of the business, (c) structure of the business's production process, (d) discretionary budget allocations, (e) strategic moves, and (f) operating results. The PIMS staff members analyze the data to search for general laws that seem to govern the business environment (Henderson, 1980) . Currently, there are more than 3,800 businesses contributing data to the Strategic Planning Institute each year.
Based on many years of data gathered from thousands of businesses and through hundreds of publications on their findings, the Strategic Planning Institute has put forth a number of basic findings or "laws of the marketplace" on business strategy. The majority of these basic findings were summarized by Schoeffler (1993) and are presented here:
3. The laws of the marketplace determine about 80% of the observed variance in operating results across different businesses. 4. In the long run, the most important single factor affecting a business unit's performance is the quality of its products and services relative to those of competitors. 5. Market share and profitability are strongly related. 6. High-investment intensity acts as a powerful drag on profitability. 7. Vertical integration is a profitable strategy for some kinds of businesses but not for others. 8. Most of the strategic factors that boost return on investment (ROI) also contribute to long-term value. 9. The operation of the strategic factors leading to high ROI and long-term value are complex. 10. The expected impacts of strategic business characteristics tend to assert themselves over time. 11. Business strategies are successful if their fundamentals are good, unsuccessful if they are unsound. 12. Most clear strategy signals are robust.
The three basic PIMS principles that we have selected for examination in this article are (a) business strategies are successful if their fundamentals are good, unsuccessful if they are not; (b) market share and profitability are highly related; and (c) the most important factor affecting a business unit's performance is the quality of its products and services relative to those of competitors. These three principles were selected for analysis as the types of information required to examine these outcomes were available through two commonly used marketing strategy simulation games on which the authors were able to gather considerable data.
Hypotheses
One of the books by Sidney Schoeffler (1993) , a former director of the Strategic Planning Institute, summarized with regard to successful business strategies that (a) business situations generally behave in a regular and predictable manner, (b) all business situations are basically alike in obeying the same laws of the marketplace, (c) the laws of the marketplace determine about 80% of the variance in business performance, and (d) business strategies are successful if their fundamentals are good, unsuccessful if they are unsound. In other words, successful strategies will continue to be successful when applied in a different competitive environment as long as the general nature of the marketplace environment is the same.
As reported by Buzzel and Gale (1987) with regard to reported outcomes from the PIMS project, "Market share and profitability are strongly related" (p. 8). Buzzel and Gale went on to state the following:
Enterprises that have achieved a large share of the markets they serve are considerably more profitable than their smaller-share rivals. This connection between market share and profitability has been recognized by corporate executives and consultants, and it is clearly demonstrated in the results of our research over the past fifteen years. (p. 70) Finally, as summarized by Buzzel and Gale (1987) from the reported PIMS findings, "In the long run, the most important single factor affecting a business unit's performance is the quality of its products and services, relative to those of its competitors" (p. 7). Buzzel and Gale concluded, "There is no doubt that relative perceived quality and profitability are strongly related. Whether the profit measure is return on sales or return on investment, businesses with a superior product/service offering clearly outperform those with inferior quality" (p. 107).
Based on these findings as reported through various publications of the Strategic Planning Institute, the following hypotheses were formulated for testing within a business gaming environment.
Hypothesis 1: A successful business strategy as measured by highest earnings performance in an industry will continue to be a successful strategy when employed in a similar market environment. Hypothesis 2: Market share and company earnings will be strongly and positively correlated (Pearson's r > .5) in a simulation game environment. Hypothesis 3: Product quality and company ROI will be strongly and positively correlated (Pearson's r > .5) in a simulation game competition.
In the most common format of classroom business simulation gaming, participants are grouped into companies, and companies are grouped into industries. The simulation company participants develop appropriate strategies in an effort to outperform their competitors. Companies within a given industry compete against one another for a share of the served market and the resulting profitability. Given this situation, within any business simulation game in which competing companies are able to formulate complete marketplace strategies, achieve varying levels of market share for their products, and improve product quality relative to competitors, it would be possible to examine the repeated success of a previous successful strategy, to examine the relationship between market share and profitability, and to examine the product quality/profitability relationship that occurs in the simulated competition. These performance outcomes from the simulation gaming environments could then be examined as to whether they conform to the PIMS findings. If they do, the simulation gaming experience may be deemed to be meaningful and realistic with respect to real-world business findings.
The selection of Pearson's r > .5 is based on the assertion by Buzzel and Gale (1987) that market share and profitability as well as product quality and ROI are strongly correlated and on Cohen and Cohen (1983) , who stated that Pearson's r values of .50 or more are considered strong effect sizes, whereas r values between .30 and .50 are considered medium effect sizes, and r values between .10 and .30 are considered small effect sizes.
Data collection and analyses
To test the three hypotheses, data on simulation game outcomes from six business instructors at three separate universities using two different business games and covering 5 years of simulation game outcomes were gathered. The two simulation games used by the six instructors were COMPETE: A DYNAMIC MARKETING SIMULATION (Faria, Nulsen, & Roussos, 1994) and THE MARKETING MANAGEMENT SIMULATION (Faria & Dickinson, 1996) . The entire database was made up of 717 competing simulation teams divided into 154 industries. The 717 competing companies included well in excess of 2,000 game participants. Subgroups of the entire database were used to test each of the three hypotheses.
Hypothesis 1
The first hypothesis was tested using 2 years of simulation game outcomes from two professors using COMPETE: A DYNAMIC MARKETING SIMULATION (Faria et al., 1994) . COMPETE proceeds on a period-by-period basis, with each period representing one quarter of a year. Participants develop complete marketing and financial strategies for their companies and receive detailed outcomes from each round of decisions. Data were gathered from 125 companies, divided into 25 industries of 5 companies each. All industries and companies competed through 12 decision periods.
For each of the 25 industries of five companies, final results were examined and the winning industry team was determined. The winning industry team was the one in each industry with the highest cumulative profits for the 12 periods. The winning industry team from each of the 25 industries was removed and randomly assigned to a different industry. In other words, each winning team was moved to another industry, the new industry consisting of the four remaining teams after the removal of that industry's leader.
Once new industry assignments were made, the 12 periods of the simulation competition were run once again. The re-run included the decisions of the new company (the former leader from another industry) and the original decisions from the other four companies. In effect, the original industry leaders were now placed into new industries in which the marketplace environment was the same as in their original industry (by design) but in which they now had no opportunity to react to differing decisions from new competitors. This would result in a pure test of their original strategy and the effectiveness of that strategy in a similar marketplace but a marketplace with a different competitive environment. If the simulation game results are to be consistent with the PIMS findings, the original winning companies should still perform well in their new industries.
Hypothesis 2
To test Hypothesis 2, that market share and company earnings will be strongly and positively correlated, data from 440 simulation companies competing in 96 industries were analyzed. Data from courses taught by five different instructors at two universities using two different simulation games (COMPETE and THE MARKETING MANAGEMENT SIMULATION) were used.
The data from the COMPETE simulation game competition was collected from 209 companies competing in 46 industries over a several-year period. The type of data available for collection included cumulative earnings per share data for each company and an average of cumulative unit market share by product for three different products. These data were then used to compute the relative earnings per share for each company in each industry and the relative market share for each company in each industry. In addition, the cumulative market share and cumulative earnings per share data were standardized so that the COMPETE data could be combined with THE MARKETING MANAGEMENT SIMULATION data.
The data from THE MARKETING MANAGEMENT SIMULATION were collected from 231 companies competing in 50 industries as administered by two different professors at the same university over a several-year period. The type of data for collection from this simulation game included cumulative earnings per share for each company and cumulative total sales for each company. These data were used to compute a dollar market share value. The cumulative earnings data and the market share data were then converted into relative earnings per share and relative market share figures for each company in each industry. In addition, the cumulative earnings per share data and cumulative market share data were standardized in the same fashion as with the COMPETE data.
The data from the two simulation games were analyzed using the correlations program from SPSS P. C. Version 10. For THE MARKETING MANAGEMENT SIMULATION, correlation coefficients were computed to compare earnings per share versus dollar market share, relative earnings per share versus relative market share, and the standardized earnings per share versus the standardized market share. Similarly, for the COMPETE simulation, correlation coefficients were computed to compare earnings per share versus unit market share, relative earnings per share versus relative market share, and the standardized earnings per share versus the standardized market share. Finally, the combined databases for both simulation games were used to compute correlation coefficients for relative earnings per share versus relative market share and standardized earnings per share versus standardized market share.
Hypothesis 3
To test Hypothesis 3, that product quality and company ROI will be strongly and positively correlated, data were collected on 451 product-based strategic business units (SBUs) from 152 simulation companies competing in 33 industries as administered by three professors at two universities over the 2003-2004 academic year. The data from the 451 SBUs were gathered from the COMPETE simulation game.
The companies in the COMPETE competition are divided into three distinct SBUs as described by the Strategic Planning Institute and in most marketing management and business policy textbooks. One product line SBU sells large-screen televisions (TSTs), a second product line SBU sells computerized video editors (CVEs), whereas the third SBU produces and sells a laser game line of products (SSLs). Given the 152 student simulation companies, there were 456 potential SBUs available for analysis.
However, 5 of the companies elected not to produce and market the SSL line of products, leaving 451 SBUs for analysis. The data available to assess the profitability by SBU included unit and dollar sales, unit production expenses (including overtime), research and development expenditures, inventory carrying costs, advertising expenditures, sales force expenses, and product quality. Companies in the COMPETE simulation can improve the quality level of their products through research and development activities. All data were available by geographic region for each SBU.
Using these data, a profit margin by product line-SBU was calculated for each firm in each industry. As each COMPETE firm begins the simulation competition with an equal level of plant and equipment (valued at $50 million on each firm's beginning balance sheet), this figure was used to identify each company's total investment. This investment was divided equally across the three SBUs of each company, resulting in a capital investment of $16.67 million in each SBU. ROI was calculated as the SBU profit margin divided by the investment in the SBU.
The data for the 451 COMPETE simulation SBUs were analyzed using the correlations program from SPSS P.C. Version 10. Correlation coefficients were computed to compare the relative product quality of all 451 SBUs with the computed ROI of the SBU. In addition, the correlation between ROI and product quality for SBUs marketing the same product type was also computed to examine the relationship of product quality and profitability within product line SBUs.
Findings
The findings with regard to the three hypotheses being tested are presented separately.
Hypothesis 1
As described earlier, to test the hypothesis that a successful business strategy will remain a successful business strategy when employed in a different but similar industry environment, the winning companies (highest earnings companies) were removed from each of 25 separate, five-team, simulation industries after the completion of a 3-year (12-period) competition. These 25 winning companies were then moved to a different industry that contained the remaining four companies. All 12 (3 years) of simulation decisions were then re-run (Green & Faria, 1995) .
One would expect given a random assignment of a new company/strategy into an industry that about 20% of the former industry leaders would again wind up as industry winners, 20% would end up in second place, and 20% would end up in each of third, fourth, and fifth places in their new industries. This distribution would be expected because each replacement team should have an equal chance of finishing in each industry position. As can be seen in Table 1 , however, this is not what occurred.
In 18 of the 25 (72%) of the re-runs, the original winning team, and hence unchanged winning decisions/strategy, once again emerged as the winner (that is, once again achieved the highest cumulative 12-period earnings). And the winning team once again emerged as the winner even with four new competitors who were presumably following different strategies than experienced in each team's original industry. These results are far above chance and are significant at the p < .001 level using the binomial distribution. In another 3 industries (12%), the original winning team came in second. These results strongly support the view within the simulated competition used that a fundamentally sound strategy remains a fundamentally sound strategy in a similar environment even if competitors are changed as suggested by the PIMS findings. Thus, Hypothesis 1 is strongly supported.
Hypothesis 2
Another PIMS principle, to be examined as research Hypothesis 2 in this article, states that "market share and profitability are strongly related" (Buzzel & Gale, 1987, p. 8) . To test this principle in a business simulation environment, the results from 440 simulation companies divided into 96 industries playing two separate simulation games were examined. The market shares of all 440 competing companies and their end of business game profitability were analyzed. The results from this analysis are shown in Table 2 .
The results shown in Table 2 indicate that all of the correlations between earnings and market share for both simulation games were significant and that the power to detect the resultant correlations with a .01 level of significance was .93 or better in all cases (Cohen & Cohen, 1983) . The findings further show that for THE MARKETING MANAGEMENT SIMULATION, the relationships between earnings and market share and standardized earnings and standardized market share were of medium strength (r value of .392), whereas the relationship between relative market share and relative earnings was strong (r value of .650). For the COMPETE simulation game, the relationships between earnings and market share and standardized earnings and standardized market share were of small strength (r values of .213), whereas the relationship between relative earnings and relative market share were of medium strength (r value of .314). The combined data from the two simulations produced medium relationships for relative market share and relative earnings (r value of .496) as well as for standardized market share and standardized earnings (r value of .309).
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Hypothesis 3
The findings from the data analysis with regard to the third hypothesis, that relative product quality and ROI are strongly related, are reported in Table 3 . The results shown in Table 3 indicate that three of the four correlations between the SBU's relative product quality and ROI were significant and that the power to detect the resultant correlations with a .01 level of significance was .93 or better in all four cases (Cohen & Cohen, 1983) . The findings indicate that for the COMPETE simulation competitions, the relationship between relative product quality and ROI for the 451 SBUs was strong (Pearson's r value of .576). As such, the hypothesis that product quality and ROI are strongly related within this simulation exercise would be accepted. The performance outcome in the simulation game used in this study demonstrates a strong relationship between product quality and ROI that conforms to the findings as reported from the PIMS project.
Although the relationship between product quality and ROI was strong overall across all companies and SBUs, when examining outcomes within SBUs, the findings vary. Although the correlation between relative product quality and ROI is highly significant within the TST and SSL SBUs, it is only moderately significant within the CVE SBU. This may not be surprising, and neither is this finding contrary to those reported by PIMS. PIMS does not report findings within similar industries but reports findings across all companies regardless of products sold or markets served. In other words, what PIMS is reporting is similar to the All SBU results reported in Table 3 , and this relationship is highly significant as would be expected from the PIMS findings.
Discussion
Business game administrators have long been concerned with the relevance and meaningfulness of business games. To assess the meaningfulness of business games, past research has examined what is learned through participation in business simulation games, the effectiveness of business games versus other teaching approaches, the external validity of business games, and the internal validity of business games. This article summarizes an ongoing stream of research that looks at the relevance and meaningfulness of business games by examining whether the outcomes from business games conform to the findings from real business firms as identified through the PIMS program as administered by the Strategic Planning Institute, a research project involving more than 3,800 businesses.
Three hypotheses, formulated from three principles or laws of the marketplace as identified from the PIMS literature, were formulated and put to a test within a business gaming environment. To provide a large sample for analysis, simulation game outcomes from courses taught by six different professors at three universities using two separate business simulation games over a several-year period were gathered and analyzed. In total, data were gathered from 717 competing simulation companies divided into 154 industries and made up of more than 2,000 simulation game participants. Subgroups from the entire database were used to test each of the three hypotheses.
Hypothesis 1 was formulated based on the PIMS finding that successful strategies will continue to be successful given a similar marketplace environment. The results, as presented in Table 1 , strongly support this first hypothesis. That is, a successful business strategy will continue to be a successful strategy as long as the marketplace environment remains relatively similar. Using the most restrictive test possible, Hypothesis 1 was supported at a .001 level of significance.
With results as strong as those shown in Table 1 (even 10 repeat winners would have occurred by chance less than 1 in 100 tries), the question might arise as to why a few teams did fall to fourth or fifth place in the re-run. The explanation for one team was inappropriate inventories. Although the original winning team had developed good sales forecasts in its original competition, its inventories were not appropriate in its new industry environment. Had inventories for this team been adjusted, its original strategy would have been far more successful in the re-run.
Each of the other two teams falling to fourth or fifth place had withdrawn from one of the three markets that the COMPETE companies sell in. Although apparently appropriate for their original market situations, withdrawing from a market resulted in excessive lost sales in the re-run within the new industries.
For the bulk of the companies that continued to perform well in their new industries, the implication would be that a successful strategy continues to be successful in a similar marketplace environment as suggested by the PIMS findings. PIMS research findings suggest that 80% of the variance in a company's performance may be explained by the business's marketplace environment. The findings from this research would support this conclusion within a business gaming environment as well.
Hypothesis 2, that market share and earnings are strongly related, was only moderately supported, as shown by the results in Table 2 . In particular, the outcomes from 231 companies participating in THE MARKETING MANAGEMENT SIMULATION demonstrated a medium to strong relationship between market share and earnings, whereas the outcomes from 209 companies participating in the COMPETE simulation demonstrated only a small to medium relationship. As such, Hypothesis 2 was only moderately supported.
A possible explanation for the variance in these findings could stem from two measurement issues. First, the unit of analysis for market share in THE MARKETING MANAGEMENT SIMULATION was dollars, whereas the unit of analysis for market share in COMPETE was unit sales. The comparison of earnings to market share was dollars to dollars in THE MARKETING MANAGEMENT SIMULATION, whereas it was dollars to units in COMPETE.
Second, the market share percentages for THE MARKETING MANAGEMENT SIMULATION companies were total cumulative company sales divided by total cumulative industry sales. This combined the dollar sales of two products being sold in two markets. However, the market share values computed for the COMPETE firms were based on the average of the cumulative unit market shares for three products in three different markets. As the unit sales for each of the COMPETE product lines were different, the resulting average market share figures were not as accurate a reflection of each company's true overall market share as were the dollar figures from THE MARKETING MANAGEMENT SIMULATION.
In an attempt to correct for this second problem, final period (Period 12) COMPETE data were analyzed. Final period company dollar sales and company earnings were available to analyze. This final period dollar market share data were correlated with quarterly earnings data to measure whether a stronger relationship could be found with these new data. It was found that the correlation between dollar share and dollar earnings for the final COMPETE period was .381, a much stronger relationship than originally found.
The findings with regard to Hypothesis 3, that relative product quality and ROI are strongly related, are shown in Table 3 . Based on the performance outcomes of the 152 participant companies comprising the 451 SBUs examined, ample evidence of a strong relationship between relative product quality and ROI was shown to exist in the business game environment. This finding supports the acceptance of Hypothesis 3 and conforms to the findings reported by PIMS. When the product line SBUs were analyzed separately, the findings were less significant.
The explanation for the variance in these findings is believed to have arisen from two measurement issues. First, the variation in product quality across different firms within a product line might be expected to be less than variations in product quality across different firms and different product lines. Second, the major notion behind PIMS is that there are universal laws in the marketplace. A comparison among different SBUs in different industries would be expected to uncover these "universal" laws, and this was the case in the current findings.
Conclusions
The many years of research into business gaming has shown that business game users have been concerned with the meaningfulness of business games as a teaching tool. Past research has justified the use of business games through examining what is learned by participants when using business games, by comparing performance on course final exams between business gaming sections of a class and sections taught by lectures and cases, and by examining the external and internal validity of business games. To this body of research, the current article adds a comparison of outcomes of company performance in business game environments to outcomes experienced by real-world companies as reported by the Strategic Planning Institute from the ongoing PIMS project.
As described in the research findings of Boyd and Summers (1984) , one of the major objectives of business management courses is to teach sound strategy formulation. Most top management simulations give the participants the opportunity to formulate and test business strategies. Are the strategies formed in business game competitions based on sound principles? Are business game outcomes similar to what might be expected in a real-world environment? The outcomes from 717 business game companies, as shown in the research reported here, conform to three major findings as reported from the PIMS project. This would suggest once again that business gaming is a relevant and meaningful teaching tool. Windsor, Windsor, Ontario N9B 3P4, Canada; ext. 3101 and 3151; 
